
audible with much greater intensity on passing up-
wards and inwards, being loudest in the third left
interspace near the sternum. No accentuation of the
aortic second was detected. The pulse was 46 to the
minute, regular in force and rhythm, of good volume
and tension. No sclerosis of the vessel wall was made
out. There was no edema of the extremities.
On Dec. 23, 1905, while at the railroad station, in

line to purchase a ticket for New York, she suddenly
felt as if something had hit her on the forehead with
a piece of steel. Then, while leaning over a bench
nearby, she experienced a queer, quivering sensation,
as if everything was giving away, coming from the
veins of her legs up, and suddenly she became uncon-
scious. Does not know how long this attack lasted.
A week later she had a dizzy feeling which induced
her to go to bed, and again she lost consciousness.
At this time she had no warning and the attack lasted
from two to three minutes. On recovery she com-
plained of general numbness. Shortly before this
attack she was seen by Dr. E. G. Janeway, who con-
curred in the diagnosis of Stokes-Adams disease.
Efforts were made at this time to get a cardiagram and
a jugular and brachial sphygmogram, but with only
partial success. Pulsations, however, were observed
in the external jugular vein, which equaled 115 to the
minute, while the radial pulse varied from 46-48. The
maximum arterial pressure was 150 mm., the mini-
mum 95 mm. On March 17 I endeavored to get simi-
lar pulse tracings at the Trinity College Psychological
Laboratory, with the kind assistance of Professor Urban
and Dr. Swan, but met with similar results. Three
days prior to this, however, I was able to detect 80
visible, venous pulsations in the right external jugular
vein, while the beats at the heart and wrist registered
only 39 (2:1 rhythm). On April 2, when her pulse
rate was 39 to the minute, I made the following radial
tracing. Her urine examinations have been negative
throughout the course of the disease.

INTRODUCTION TO THE STUDY OF THE
FUNDAMENTAL CAUSE OF SPLANCHNOP-
TOSIS

\p=m-\

ABDOMINAL INCOMPETENCE: A
DEVELOPMENTAL FACTOR.*

BY AGNES C. VIETOR, M.D., BOSTON.

Presentation.
In 1892, while teaching physical diagnosis at

the Woman's Medical College of the New York
Infirmary, the writer demonstrated to her stud-
ents several cases of girls and women who had
never worn corsets nor sufficiently constricting
clothing, and who yet presented what has been
called the corset figure retraction of the
lower thorax, with more or less marked lumbo-
sacro-thoracic anterior convexity.
Directing her attention to this point, an in-

creasing number of such patients continued to
come under observation. These patients grouped
themselves into three sub-classes: (1) Girls and
women who had absolutely never worn corsets
or sufficiently constricting clothing; (2) girls
and women who, while wearing corsets or other
constricting clothing, yet did not wear these
garments, and had never worn them, sufficiently
tight to make it appear reasonable that such
garments could produce such marked anatomical

changes; (3) girls and women wearing definitely
constricting clothing.
Gradually, it appeared evident that all girls

and women could be classified as conforming to
one or the other of two types, which types ap-
peared to develop spontaneously and in accord-
ance with natural laws.
These types may be called as to the lower

thorax " broad " or " retracted "; though it
will be shown later that they can be also classified
according to the spinal column.
The writer next observed that while a large

number of girls and women with retracted lower
thorax presented a displacement of one or more
of the abdominal viscera, yet apparently an
equally large number of abdominal visceral
displacements occurred in patients who had the
broad lower thorax. These visceral displace-
ments seemed sometimes to be most easily demon-
strable in the retracted thorax class; and
this at first made it appear as if they were more

frequent in this class. Further study showed
that many of them are as frequent in the broad
thorax class, but that they occur along somewhat
different lines, and at times require somewhat
different methods for demonstration.
In endeavoring to discover the time of onset

and original course of these changes, they were
found already begun in childhood.
In the study of children, these changes were

found to develop spontaneously in boys as well
as in girls, but at first they seemed to be a

transient phase in boys, tending to disappear
towards puberty, while tending to persist in
girls.
Extending the field of her observations, the

writer next noted that the transiency of these
changes in boys was not uniform; that they per-
sisted in many boys beyond the age of puberty,
and, further, that they existed in many men.

Eventually, it became evident that boys and
men grouped themselves under the same two
types as girls and women, i. e., the broad and the
retracted lower thorax types.

As the study of these cases proceeded, the prob-
lem developed complications in many directions.
The spinal column, the pelvis, the lower extremi-
ties, and even the upper extremities and head,
all seemed to be contributing factors that could
not be eliminated.
By slow degrees during the ensuing years the

clinical observations made appeared to correlate
themselves along certain lines, but the practical
difficulties in studying these correlations were
for a long time insurmountable.
A series of clinical studies culminating in

1900-01 in that of Case LX, showed that of
the two types, one, the broad lower thorax, is
basic and physiological; while the other, the
retracted lower thorax, is secondary and tends
toward the pathological. This case not only
gave the key to the path followed in the spon-
taneous evolution of the retracted from the
broad lower thorax, but it also gave the key to
the later evolution of the abdomen. This case

seemed to show that the evolution of the abdo-*Read before the Section in Surgery of the Fifteenth Interna-
tional Medical Congress, at Lisbon, April 20, 1906.
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men and lumbo-sacral spine was especially
correlated with the evolution of the lower ex-
tremities, and, though to a less extent, also with
that of the upper extremity. This was followed
by the clinical demonstration that the evolution
of the thoracic cage depends largely on the evo-
lution of the abdomen. At the same time, evo-
lution of the abdomen was observed largely to
modify and determine themechanics of respiration.
In 1901-02, the writer was able to go to Europe,

to have access to many of the originals of the
historical records of the race, as expressed in
mural drawings, sculpture and painting. She
studied the records of older Asia, of Egypt, of
Greece, of Rome, of medieval Europe, of more
modern Asia, and of modern and contemporary
civilizations, as found in the museums and art
galleries of Paris, Dresden, Leipzig, Berlin,
Holland, Belgium and London. The interven-
tion of a serious illness prevented her visiting
the south of Europe, and compelled her to return
home.
The study of these records showed that her

clinical observations and deductions were correct,
and, further, that the two types of development
which she finds existing to-day are the two main
types along which the race has been developing
since the date of the earliest records she has yet
found. Further, at the Musée d'Anthropologie,
at the Jardin des Plantes, in Paris, she found
photographs and other records of contemporary
peoples of more primitive civilization, showing
development along the same two main lines.
Through the courtesy of Professor Halmy, she
is able to show copies of some of the photographs
of these peoples.
In 1903-04, through the granting of a fellow-

ship by the Medical Board of the Hospital of
the Society of the Lying-In, in New York, she
was able to study in the newborn the anatomical
paths predisposing to the evolution of these types.
To some extent, she was also able to follow these
paths backward in the fetus. At the same time
she was able to begin the study of the postnatal
evolution of the abdomen in the young infant,
and to study some of the modifications presented
in the pregnant woman.
In 1904, through the courtesy of Prof. Emmet

L. Holt, she was able to make some studies of
the young child at the New York Foundling
Hospital.

Summary.

(a) RÉSUMÉ.
General argument leading to conclusion that

question is one of evolution.
Outline of evolution of human abdomen.
A — Prenatal
A'

—

Status at term.
B
—

Postnatal.
Study of evolution of human abdomen leads

back to earlier vertebrate series and forward to
postnatal development.
Outline of evolution of vertebrate abdomen,

including man, showing continuity and correla-
tions.

Outline of evolution of specific human abdomen.
Correlated with evolution of spine, pelvis, thorax
and extremities; especially with extension, adduc-
tion and forward rotation of the lower extremi-
ties, so that the patella and toes point forward.
Effects of abdominal incompetence on the me-
chanics of respiration. Anatomical and physio-
logical variations predisposing some of the viscera
to displacement, and relation of this predisposi-
tion to certain frequent pathological conditions.
Spontaneous tendencies of the trunk and extrem-
ities towards such structural variations as are
called pathological (developmental deformities).
These developmental deformities include round
shoulders, lateral and antero-posterior curva-
tures of the spine, modifications of weak foot,
including pes planus; retracted lower thorax;
marked lumbar or lumbo-thoracic anterior
convexity; marked forward rotation of the
pelvis; abdominal incompetence; and visceral
ptosis

—

en masse and individual.
Evolution towards two main types of human

figures, depending upon variations in these
correlations.
Type 1. Broad lower thorax; slight lumbo-

sacral anterior convexity; slight forward rota-
tion of pelvis.
Type 2. Retracted lower thorax; marked

lumbo-sacral anterior convexity; marked forward
rotation of pelvis. (This type must be consid-
ered pathological

—

a variety of developmental
deformity.)
Correlations towards which each type tends:

In abdomen, thorax, lower extremities, respira-
tory mechanics, and specialized activities.

(b) main lines of argument.

General argument leading to conclusion that
question is one of evolution.
In their highest development, the abdominal

walls not only contain the abdominal viscera,
but also retain them in position against gravity
and other opposing forces.
The abdomen may then be said to be compe-

tent.
A failure in the retaining power of the abdomi-

nal walls leads to visceral displacement as a
result of the action of gravity and other displac-
ing factors.

Such an abdomen may be said to be incompe-
tent.
An incompetent abdominal wall is largely

compensated for in the supine position, for then
it is not called upon to share in the support of
the viscera and the rest of the trunk; gravity
in this position causes the viscera to rest on the
back, which, in turn, rests upon the bed or other
supporting surface. As soon as the sitting or

standing position (or even the lateral supine), is
assumed, an incompetent abdominal wall yields
to gravity and other displacing factors and it
becomes displaced.
Given a cavity which contains no free space, and

whose contents are movable; whenever the walls
of the cavity are displaced, in whole or in part,
its contents are displaced, in whole or in part.
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Hence, incompetence of the abdominal wall
always leads to some displacement of one or
more of the abdominal viscera; and, in itself,
is sufficient to cause all stages of visceral ptosis,
up to the complete dislocation of all the abdomi-
nal viscera.
(Illustrations of this law as manifested in areas

of partial incompetence (active or potential) of
the abdominal walls

—

both physiological and
pathological.)
The viscera retain their " normal " positions

as the result of an equilibrium between gravity
and other displacing factors, on the one side, and
certain counterbalancing forces on the other
side.
The essential factors in visceral displacement

are gravity and altered respiratory equilibrium,
including unantagonized downward and forward
excursion of the diaphragm and lungs in in-
spiration.
Unsupported abdominal viscera tend to travel

downward, forward and towards the median line.
After traveling in this direction for a certain
distance, the hollow viscera tend to travel also
upward and forward, this latter movement
being increased in proportion to the amount of
gas in their contents.
The downward course is the result of the direct

action of gravity, which is constantly at work in
this direction, in the sitting and standing posi-
tions. It acts upon the abdominal wall as well
as upon the contained viscera.
The upward and forward course is due to the

distention of the hollow viscera by gaseous, liquid,
or solid contents. When these viscera are empty
and collapsed, they follow the influence of gravity
alone and travel downward.
Part of the downward course and of the ven-

trad and medad modification of the entire down-
ward course, are due to the unantagonized down-
ward and forward excursion of the diaphragm
and inspiring lungs, which are in action fourteen
to eighteen times every minute; and this dis-
placing action is active in the supine as well as
in the sitting and standing positions.
Part of the ventrad and medad modification of

the entire downward course is also due to the
greater relative development, and the greater
bony content, of the posterior and postero-lateral
abdominal and pelvic walls, as compared with
the anterior and antero-lateral walls.
The diaphragm is set obliquely from above

downward and from before backward, between
the thorax and the abdomen. When passive
and relaxed, it domes upward towards the thorax;
when active and contracting, it descends into
the abdomen. Whatever variations in activity
may occur in different parts of the diaphragm, the
oblique plane of its attachment makes its unmodi-
fied descent favor enlargement of the base of the
thoracic cavity, from above downward and from
behind forward, and diminution of the abdomi-
nal cavity in the same direction, i. e., from above
downwards and from behind forwards.
This action would make towards excursion of

the inspiring lungs downward and forward, and

towards excursion of the abdominal viscera
downward and forward.
Clinical observation shows that this excursion

is also towards the median line; this latter modi-
fication is explained by the observation of the
writer that the sides of the diaphragm descend
more than the center.
The great counterbalancing factor against

these two forces which make for movement of
the viscera downward, forward, and towards
the median line of the abdomen, is the abdomi-
nal walls: (1) The anterior and antero-lateral
muscles of these walls, which make towards
antagonizing the descent of the diaphragm and
lungs, and towards pushing the abdominal viscera
backward, upward and laterally; and (2) the
posterior and postero-lateral muscles and bones
of these walls and of the posterior wall of the
whole trunk, which make (a) for stability of the
region which furnishes a point of departure for
the action of all the abdominal muscles, as well
as for all the large extensor activities of the trunk
and lower and upper extremities; and which
make (b) for enlargement of the thoracic cage in
its posterior and postero-lateral planes. This
favors backward and outward expansion of the
lungs during inspiration; and this action lessens
the downward and forward excursion of the dia-
phragm and lungs (with consequent en masse dis-
placement of the viscera), decreases stress on the
weaker anterior abdominal walls, and favors the
development and conservation in them of the con-
dition of reflex activity which the writer desig-
nates as competence.
Exposure of the viscera to the action of gravity

is caused directly by incompetence of the ab-
dominal walls, and, indirectly, by this incompe-
tence of the abdominal walls modifying other
body conditions, and being in turn modified by
them, so that these body conditions themselves
still further expose the viscera to the action of
gravity and other displacing factors.

These body conditions are as follows:
(1) Erect (vertical) position of the trunk.
(2) Extension of the lower extremities in the

plane of the trunk; this extension being, in its
highest form, accompanied by adduction and
forward rotation, so that the patella and toes
point forward.

(3) Altered respiratory equilibrium, includ-
ing unantagonized downward and forward ex-
cursion of the diaphragm and inspiring lungs.

(4) Retarded or uncompleted evolution of the
abdominal viscera.

(5) Retarded or uncompleted evolution of
the trunk and extremities (and even the head)
in the direction of mutual independence for
the release of specialized activities.
These conditions can all be studied in their

earlier manifestations through comparative anat-
omy and physiology. In their advanced develop-
ment, their study becomes exceedingly involved
and intricate, because it enters the stage of evo-
lution with which the human race is at present
struggling.
Hence, the conclusion that abdominal compe-
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tence is a developmental factor. This conclu-
sion is verified by finding that its earlier phase;
can be traced backward through the vertebrat«
series and in human prenatal life; while the evo-
lution of its later phases can be observed anc
studied throughout human postnatal life.
Outline of evolution of human abdomen.
(A) Prenatal.
(A') Status at term.
(B) Postnatal.

Viscera appear before body walls.
Body walls at first merely enclose the viscera.

This enclosure at first imperfect; later, the
enclosure, as a whole, becomes complete, but cer-
tain localized areas of incompleteness (actual 01
potential) remain.
Viscera withdraw within the walls, and, by

an orderly progression, take up within the body
cavity certain positions which occur with suffi-
cient predominance to be called " normal."
These normal positions are antagonized by the
unbalanced downward and forward excursion
of the diaphragm and inspiring lungs, in the
supine as well as the sitting and standing posi-
tions; by extension of the lower extremities in
the plane of the trunk, in the supine or standing
positions; and by gravity as soon as the individ-
ual assumes a sitting or standing position.
Coincident with the progression of the viscera

toward such positions and relative size and
volume as are called normal, the abdominal walls,
as a whole, pass through a series of developmental
changes, as a result of which they not only en-
close the viscera, but also, by counteracting the
displacing action of the diaphragm and inspiring
lungs, of extension of the lower extremities and
of gravity, they retain the viscera in their normal
positions.
From the point of view of this retention of the

viscera in position, the abdomen, as a whole, may
be said to proceed in an orderly development
from incompetence to competence.
When a competent abdomen is studied, its

principal characteristic is seen to be the intimate
and exact correspondence existing between the
viscera and the muscle walls, by which the latter
always move in the direction required to retain
and support the former. The muscle reflex is so
active that when the body is in motion, there is
a constant play of the muscles of the anterior,
lateral and posterior walls of the abdomen,
adapting the latter to the changed conditions of
pressure and stress which would otherwise reach
the viscera; and against gravity, protecting these
viscera from such conditions by interposing a
firm muscle plane.
The abdominal wall is neither a rigid nor a

flaccid structure, but one which is elastic and
contractile; and this elasticity and contractility
is constantly controlled by visceral and other
reflexes. These reflexes are so co-ordinated that
a relaxation of one part of the wall is controlled
by the adjacent parts of the wall. In a perfectly
passive condition, the wall may relax in part or
as a whole; but in a competent abdomen the
reflexes are also competent, and as soon as an

active factor is introduced into relationship with
the abdominal wall, its muscle reflexes are
immediately aroused. Even during sleep, the
muscular response of the abdominal walls to the
visceral and other reflexes may be observed and
studied. The earliest characteristic of an incom-
petent abdomen is a change in this muscle reflex,
which becomes erratic, irregular, or partly or

entirely absent. Later, structural changes occur,
and portions of the abdominal walls may hang
as more or less flaccid pouches whose reflex
activity, under ordinary circumstances, has
diminished almost, or quite, to a vanishing point.

One of the earliest characteristics of an incom-
petent abdomen is seen in the respiratory reflex.
The incompetent portion of the abdomen is re-
taxed during expiration, as well as during
inspiration; and upon forced expiration, as in
coughing, is protruded (as in the case of hernia)
downward and forward, as well as upward and
forward. In advanced cases the whole abdo-
men acts in this manner.
Again, the portion of the abdomen which tends

towards competence tends, in these cases, to
overaction or even spasm. This tendency is seen
in inspiration as well as in expiration. It affects
most strongly the upper abdominal zone; and
clinical observation indicates that this is one of
the most potent factors in producing the re-
tracted lower thorax.
The same tendency to spasm is seen in the ex- •

tensor muscles of the back, and is an important
factor in increasing the sacro-lumbo-thoracic
anterior convexity.
In proportion as the abdomen fails to develop,

or loses after development, its competence, the
viscera tend to be displaced downward, forward
and towards the median line, and the hollow
viscera also upward and forward; in proportion
as the abdomen develops competency, the viscera
tend to be held upward, backward and laterally.
Every abdomen is, as a whole, competent or

incompetent. This competence may vary greatly
in degree.
Every abdomen possesses areas of localized

incompetence; this localized incompetence may
be only potential, or it may be actual.
General incompetence of the abdomen is

physiological only in early prenatal life.
Development of general competence of the

abdomen begins in later prenatal life; but its
further development can be observed and
studied from the moment of birth, through
infancy and childhood to, in selected cases, its
completion before the age of puberty.
Clinical observation shows that in the majority

of eases this evolution is not completed at the
age of puberty; that incompetence of the abdo-
men, with more or less visceral ptosis, persists
through adolescence and early adult life

—

pro-
ceeding, at times, towards greater competence,
or remaining stationary, or retrograding towards
greater incompetence and more pronounced
visceral ptosis, according to the activity of the
concomitant factors to be enumerated. And,
finally, that in the neighborhood of the fourth
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decade and beyond there is marked tendency in
all individuals towards increased incompetence
of the abdomen, with increased visceral ptosis.
Competence of the abdominal walls is, then,

evolutionary; and while related to evolution of
the abdominal viscera, is a later stage of develop-
ment, and thus appears as to some extent inde-
pendent of this latter; so that the abdominal
viscera may proceed to the attainment of their
normal position, although the walls are insuffi-
ciently developed towards competence; and it is,
at least, possible that competent walls might be
developed around viscera that had not entirely
attained their normal position.

Nevertheless, bearing in mind the law that,
given a cavity which contains no free space, and
whose contents are movable, whenever the walls
of the cavity are displaced, in whole or part, its
contents are displaced in whole or part; and as
it can be demonstrated that the abdominal wall
is under the constant control of visceral and other
reflexes, and is competent or incompetent ac-

cording as these reflexes are active or in abey-
ance, it is rational to think that abdominal walls
which have not attained competence must always
affect the relative size and volume, and hence
the relative or actual position of the contained
viscera. And, conversely, that viscera which
have not attained their normal size and volume,
and hence their relative or actual position, must
affect the attainment of competency by the con-

taining walls.
Hence the study of visceral ptosis requires

the study of the development of both viscera and
walls.
STUDY OF EVOLUTION OF THE HUMAN ABDOMEN

LEADS BACK TO EARLIER VERTEBRATE SERIES,
AND FORWARD TO POSTNATAL DEVELOPMENT.
Evolution of human abdominal walls and vis-

cera closely related to evolution of mammalian,
or even vertebrate, abdominal walls and viscera.
Prenatal human development so closely re-

sembles prenatal vertebrate development that
failures in evolution of the human abdominal
walls and viscera would most naturally be ex-

pected along lines suggesting the varying verte-
brate paths.
Study of the evolution of the vertebrate ab-

dominal walls and viscera, taken in connection
with the fact that a progressive postnatal evolu-
tion of the human abdominal walls and viscera is
constantly present in every individual, show that
so-called congenital variations in either the
abdominal walls or viscera should not necessarily
be regarded as end results. These congenital
variations may be merely retarded steps of the
still ascending ladder; and, in such cases, their
normal evolution may be accelerated or assisted
by a knowledge of the normal postnatal develop-
ment.

OUTLINE OF EVOLUTION OF VERTEBRATE ABDO-
MEN, INCLUDING MAN, SHOWING CONTINUITY
AND CORRELATIONS.

(A) Prenatal. (A') Status at term.
For details, see Report of Research Fellowship

of the Society of the Lying-in Hospital of NewYork, 1903-04, by Agnes C. Vietor, M.D. (In
press.)

(B) Postnatal.
In the supine position of infancy, the postnatal

evolution of the abdomen proceeds. This evo-
lution differs from the prenatal in that there
are added the reactions of a new environment.

(1) Beginning of two new forms of visceral
reflex activity with birth: (a) respiratory (abso-
lutely new), and (b) digestive; this latter is new
in regard to the presence in the stomach and
bowels of food derived from the outside world;
and the new activities set in motion by this factorin the liver, pancreas, kidneys, etc., setting free
numerous new reflex stimuli to the muscles of
the abdominal wall.

(2) Beginning of new surface stimuli from
changed environment (thermal, tactile, etc.).

(3) Increased and new activity of the muscles
of the lower extremities, spine, pelvis, thorax,
upper extremities, and even the neck and head.
Activity of all these regions can be shown to have
direct connection with the activity and develop-
ment of the abdominal walls

—

the lower extremi-
ties, pelvis, lumbar spine and thoracic cage
being most immediately and powerfully related
though the upper extremities are also of great
importance.
Such a large number of contributing factors

sufficiently indicate the complexities of the
process of evolution of the abdominal walls.
Clinical observations of the writer during

fourteen years show that this complex process is
still in progress; that the human race is still
struggling towards the attainment of a compe-
tent abdomen and the retention of the abdominal
viscera against gravity and other displacing
forces; that only a minority of the race attain
this higher development, and that though at-
tained, it is an unstable possession and may be
lost at any subsequent age.
This instability of the abdomen exists at the

present day in the most primitive as well as the
most civilized peoples; and its existence can be
traced among all peoples as far back as pictorial
history extends. Illustrations.
Incompetence of the abdominal walls with

the consequent displacement of the abdominal
viscera, continually struggling towards compe-
tence of the abdominal walls with the conse-
quent retention of the viscera in position is,
therefore, a generic condition, or even a verte-
brate condition.

Seeking the anatomical basis for this generic
condition, one is carried backward to the verte-
brate series, and one notes that competence of the
abdominal walls is correlated successively with

—(1) The ascent of the trunk from a horizontal
to a vertical plane; an ascent in which the dorsal
surface or back leads, the ventral surface lagging.
This ascent begins at the cephalic extremity of
the body and proceeds caudad.

(2) The tendency of the ventral and dorsal
surfaces of this vertical trunk to approach each
other in approximately parallel planes.
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(3) The affiliation of the pelvis with the spine,
and its consequent association with the trunk
rather than with the lower extremities

—

the
pelvis becoming virtually an exjDanded sacrum,
following this latter bone in all its positions; a
transference of affinities from the position of
proximal division of the lower extremity to that
of distal division of the trunk.

(4) The gradual transference of the weight-
bearing function which, beginning with the body
wall itself, is transferred to four specialized out-
growths of this wall, the two fore and two hind
limbs. These limbs combine the function of
weight-bearing (a more or less passive process)
with various specialized functions (active proc-
esses), prehension, locomotion, etc.; and in
proportion as one of these classes of functions
predominates, the other is impaired, and con-
versely. Thus, exercise of the weight-bearing
function impairs the exercise of the higher
specializing functions; and exercise of the higher
specializing functions impairs the exercise of
the weight-bearing function.

(5) The gradual transference of the weight-
bearing function from the cephalic towards the
caudal extremity of the trunk, and the conse-

quent development of the cephalic division and
outgrowths of the trunk, so set free, towards
independence and more highly specialized func-
tionating.
These processes may be seen epitomized in

studying the ascent of the infant from the prone
to the creeping position.

(6) The assumption along this path of the
weight-bearing function by the pelvis, which is
now the lowest division of a more or less vertical
trunk. The pelvis is more or less erect, resting
on the tuber ischii or on the oblique plane pos-
terior to these processes, more, rarely on the
oblique plane anterior to these processes. It
acts as a containing basin and assists the ab-
dominal walls and back in the support of the
viscera. In this position, the hind limbs are
freed from weight-bearing, but the thighs remain
flexed, abducted and rotated outward, in a

position well suited to that variation of their
weight-bearing function which leads to their
supplementing the pelvis and abdominal walls
in supporting the weight of the viscera, but
also a position favoring earlier specialized
functions.
This is an occasional position of many mam-

mals, especially of the anthropoids and of the
sitting child. Its evolution may be shown in
the study of the ascent of the infant from the
supine to the sitting position.

(7) The further transference caudad of the
weight-bearing function to the two lower ex-
tremities, which become, for the first time in the
animal series, fully extended in the plane of the
vertical trunk.
The expanded, weight-bearing base of the

trunk, the pelvis, is suddenly contracted to the
small area of contact between the acetabula
and the heads of the femora, in connection with
the bony portions of the pelvis which act as a

medium of weight transference between the spine
and the acetabula.
This bony support is supplemented by fibrous

and muscular tissues, but the weight of the trunk
walls and viscera is so great that until these walls
have adapted themselves to the new position
by transitional changes, the lower extremities
are still called upon to assist in weight-bearing
in the older mammalian way. This is done by
the femora continuing flexed, abducted and
rotated outward, with corresponding positions
of the leg and foot.
This is a frequent position of many mammals,

and these processes may be shown in develop-
ment in studying the change from the horizontal
to the vertical trank in one of the higher mam-
malia, as the dog or bear.
As the trunk is erected and the weight-bearing

is transferred to the lower extremities, the pelvis
follows the sacrum, which, in turn, follows the
main spine in its vertical ascent. As a result,
the pelvis is no longer erect, resting on the tuber
ischii or on the oblique plane posterior or anterior
to these processes, and assisting the abdominal
walls and back in the support of the viscera. In-
stead, the pelvis becomes inclined obliquely to
the vertical plane, so that the crests of the ilii
tend to fall forward and downward, and the tuber
ischii rise backward and upward. Instead of a

containing basin, acting as a receptacle for the
viscera, the pelvis becomes a tilted basin, throw-
ing the viscera forward and downward against
the abdominal walls.
This forward inclination of the pelvis follows

the extension of the lower extremities (thigh)
in the plane of the trunk. It may be studied in
the stillborn, in the supine position, by changing
the lower extremities (thigh) from the position
of spontaneous flexion, abduction and outward
rotation, present at term, to that of extension,
adduction and forward rotation.
These processes may be shown in studying the

young infant, in the supine position, as it spon-
taneously develops this extension of the lower
extremity, with forward rotation of the pelvis;
and in the child, as it progresses from the sitting
to the standing position.

(8) And, finally, the concentration of the
caudad transference of weight-bearing along
each lower extremity, independently, so that,
in its highest form, each lower extremity is in
itself able to support the weight of the entire
body, leaving the other lower extremity free to
exercise its specialized function of locomotion,
etc., in the vertical plane.
Illustrations of (1) to (7) in studying the changes

produced in passing from the horizontal to the
vertical trunk in one of the higher mammals, as
the dog or the bear.
Similar changes observed in studying the new-

born and infant.
Study of the newborn, the infant and the child

illustrates similar changes, and also the evolution
of (8).
Mechanism of this evolution as observed in the

study of attitudes and spontaneous movements
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of newborn and infants, and the creeping, sitting
and standing child.
Illustration of this mechanism by diagrams,

measurements and photographs of stillborn, and
by photographs of infants and children.
Illustrations of continuity of this mechanism

in the adolescent and adult by diagrams, meas-
urements and photographs.

(To be continued.)

WHAT SHOULD BE THE ATTITUDE OF PUBLIC
SANATORIA TOWARD CASES OF TUBERCU-
LAR LARYNGITIS; WITH SUGGESTIONS AS
TO THE GENERAL PLAN OF TREATMENT OF
SUCH CASES IN SANATORIA.

BY GEORGE L. RICHARDS, M.D., FALL RIVER, MASS.,
Otologist and Laryngologist Fall River Union Hospital, Fellow Ameri-
can Laryngological Association, American Otological Association, etc.

Viewed from the standpoint of its literature
for the last few years, the workers in the field of
tuberculosis can be divided into two classes with
somewhat different points of view, though dealing
with the same general problem.
First, that class of workers who treat tubercu-

losis purely from the standpoint of an affection of
the lungs, with the knowledge that it secondarily
involves other organs, but who in the main dis-
regard those organs either as etiological factors
or to be specially considered from the therapeutic
standpoint; and, secondly, the distinctively
special workers in the diseases of the upper air
tract, who treat and write of tuberculosis as

they see it, namely, as affecting the larynx, the
pharynx and the nose. Very little on the subject
of the laryngeal aspects of tuberculosis can be
found in the writings of the first class, and rela-
tively little as to the pulmonary side of it in the
writings of the second. It has seemed to me that
there should be more community of effort in the
ranks of the two workers, and that the laryngeal
aspect of these cases was being decidedly neglected
by phthisiologists in general. I believe, there-
fore, that it is time for the public sanatorium and
the workers in behalf of it to take more into ac-
count the laryngeal side of these cases, not only
as regards treatment, but as regards early diag-
nosis as well, and that the phthisiologist and the
laryngologist should work together, or else that
the phthisiologist should be, from a diagnostic
standpoint at least, sufficiently trained in laryn-
gology to make a proper laryngological examina-
tion of every case on which he passes an opinion,
and be competent to properly treat the laryngeal
complication should it be present.

Unless I am very much mistaken, the average
sanatorium physician and the average sanatorium
is inclined to discriminate against cases of laryn-
geal tuberculosis as regards the admittance of
patients, and is very seldom properly equipped
to care for them if these lesions happen to affect
any of the patients under their care. Most sana-
toria either make no provision for the treatment
of the throat complications of tuberculosis, or,
if they do, do so only in a half-hearted manner,
and seldom have properly trained assistants for

this purpose. On looking over a number of
reports of public and private sanatoria, I find
almost no reference to the laryngeal complica-
tions, although now and then an announcement
of a private sanatorium will state that it has a

well-equipped throat room, and a picture of such
a room may be given, equipped with more or
less impressive looking apparatus, yet in the
statistics no mention will be made of the presence
or absence of tubercular laryngitis, nor do I
think that in the routine examination for admis-
sion, the larynx is, as a rule, examined.
In 1901, the German government published and

distributed at the British Congress on Tubercu-
losis the results of the treatment of 6,273 patients
treated àt 31 sanatoria. I can find no reference
in this report to laryngeal tuberculosis at all, nor
does any mention of the throat occur in the copy
of the statistical card used by the Imperial health
board, though there is a column for complications
of all kinds. In the application blank of our own
Massachusetts State Sanatorium there is a line
for condition of the throat, but a search of the
reports and the publications emanating from the
sanatorium, so far as I have had access to them,
would seem to show that in the past at least, this
factor in tuberculosis has not had much promi-
nence given to it, as I find no reference whatever
to such a thing as laryngeal tuberculosis.
From the little which will be found in the publi-

cations of the general phthisiologist on the laryn-
geal side of this subject, it would seem as though
laryngeal tuberculosis could almost be ignored
as a prominent factor in the disease, yet when one
turns to the writings of the distinct specialists in
throat diseases, one finds a mass of literature
devoted to it. Statistics as to the absolute fre-
quency of laryngeal tuberculosis are frequently
unreliable because the average case of consump-
tion does not have an examination of the larynx
made unless the laryngeal symptoms are so mani-
fest that the patient's physician or his friends
send him, sooner, or later, to the laryngologist.
Such statistics as I have been able to find would
seem to show that the relative proportion is at
least as high as 15% to 20% in which there are

positive laryngeal lesions, and some statistics give
it very much higher. Habershon examined the
records of post-mortem examinations at Bromp-
ton for ten years and found 1,255 cases of pul-
monary tuberculosis, 853 in men and 402 in
women. Among them 595 cases of tubercular
laryngitis were recorded, about 48%, of which
116 only were in females.
For the last year and a half all of the patients

entering the Massachusetts State Sanatorium
have had a laryngeal examination made, and the
results of such examination recorded. No reports
have been published nor have they as yet been
tabulated, but I am informed that the proportion
of patients showing laryngeal lesions would not
be anywhere near as high as above stated.
In a paper by W. Jobson Home, of London,

presented at the annual meeting of the British
Medical Association at Leicester, in 1905, he refers
to a clinical and pathological research which was
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